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ABSTRACT

Scanning electron microscopy was used to examine the lemma micromorphology of 30
genera and 57 species in the eribe Eragrostideac. Results show four silica deposition
paccerns: 1) cork cell associated with silica cell; 2) cork cell solitary; 3) cork cell with
papillae; 4) cork cell not observed. The prescace or absence of epidermal papillac, prickle

hairs, micro- and macro-hairs is reported. An electron beam x-ray microanalysis indicated a
high silica concentration in all structures examined including the cork cells. The distribu-
tion of cork cells and silica bodies has taxonomic significance and two subtribes wichin the
cribe are proposed.

Key word: lemma micromorphology, silica deposition patterns, taxonomic significance,
Eragrostideae, Poaceac.

RESUMEN

Se examinG la micromorfologia de la lema de 30 géncros y 57 especies de la tribu

agrostideae mediante microscopia electronica de barrido. Los resultados muestran cuatro
patrones de deposicion de silice: 1) célula suberifera asociada con célula silicifera; 2) célula
suberifera solitaria; 3) célula suberifera con papila; 4) no se observé célula suberifera. Se
reporta la presencia o ausencia de papilas epidérmicas, aguijones, micropelos y macropelos.
El microandlisis con haz clectronico de Rayos X indico una alta concentracion de silice en
todas las estructuras examinadas, incluyendo las células suberiferas. La distribucién de
células suberiferas y cuerpos de silice tiene significado taxondmico y se proponen dos dentro
de la eribu.

Palabras clave: micromorfologia de la lema, parrones de deposicion de silice, significado

taxonomico, Eragrostideae, Poaceac.

INTRODUCTION
The Eragrostideac tribe is composed of warm scason grasses with a center
of distribution in Africa, with extensions to the Indian subcontinent and
Australia, and a sizeable incursion into North America (Phillips 1982). In
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North America this tribe is best represented in the semiarid southwestern
United States and northern Mexico, where it may comprise more than 50
percent of the grass vegetation (Gould and Shaw 1983).

In the United States and Mexico the tribe is represented by approxi-
mately 26 genera and 250 species of native and introduces grasses. The
largest gencra are Eragrostts, Mublenbergia, and Sporobolus. Whereas, there
are two or three genera of medium size, and the rest of the tribe is composed
of an unusually lacge proportion of small, often monotypic, genera.

Members of the Eragrostideac contain paniculare inflorescences that are
composed of several racemose or spicate branches, occasionally reduced to a
simple spike. Spikelets commonly have 1 to several florets and the reduced
florets when present are usually above the perfect ones. Disarticulation is
above the glumes except in Lycarus and a few species of Mubhlenbergia.
Lemmas are 3-nerved, except in Sparobolus and Calamovilfa, which have 1-

nerved lemmas, and in Vaseyochloa, with several-nerved lemmas. Caryopses
have a large embryo with a puncriform or ellipsoid hilum, sometimes en-
closed wichin a free pericarp (Phillips 1982; Gould and Shaw 1983).

Renvoize (1983) surveyed che leaf blade anatomy of the tribe and con-
cluded that its genera have adapeed to pioneer or harsh habitats. In adapt-
ing to such extremes the leat blade morphology and anatomy have become
highly modified.

Micromorphological features of the floral bracts of grasses have been
utilized recently as valuable characters that reflects systematic relation-
ships and evolutionary trends. Studies of the lemma micromorphology
have been reported by Bjorkman (1960), Hsu (1965), Baum (197 1), Clark
and Gould (1975), Thomasson (1978a, 1978b, 1980, 1981, 1984, and
1986), Shaw and Smeins (1979), Terrell et al. (1983), Webster and Hatch
(1983), Thompson (1983), and Barkworth (1983). Specific studies of silica
celland silica bodies were reported by Terrell and Wergin (1981). In addi-
tion silica cells and silica bodies have been recognized as structures of tax-
onomic significance in the grass family by numerous investigators includ-
ing Metcalfe (1960), Ellis (1979), Palmer and Tucker (1981), and in other
monocotyledons (Stant 197 3).

However, few investigations of the lemma micromorphology of the
Eragrostideac have been made with the exception of Sanchez (1983, 1984),
who examined the epidermis of glumes, lemmas and paleas of Blphridachne
and AMlunroa, and Peterson (1989), Peterson et al. (1989) who reported on
the lemma micromarphology and leaf anatomy for 32 species of annual
Muhlenbergia. Therctore, our objective was to study epidermal features of
the lemma of 30 genera, 57 species, and two varieties of this tribe using
scanning clectron microscopy. Our specific objective was to document
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lemma micromorphology and detect different distributions of any
epidermal patterns restricted co specific genera. This informarion would
cnable further evaluation of the phylogeny of the tribe.

MAT

1ODS

IRIALS AND ME

Lemmuas of 57 species representing 30 genera of the Eragrostideac tribe
were examined (Table 1) from herbarium specimens (ENCB, TAES, TEX).
Specimens were selected to be representative of their respective genera in
the Eragrostideac. Although primarily New World genera were examined,
a few Old World genera were included. Three or more specimens per
species were sclected from different localicies. All materials were identified
using the most current treatments of the tribe available (Gould 1979;
Gould and Shaw 1983). Lemmas were removed from the first and second
florets of mature spikelets, oriented with the apex at the right, mounted on
aluminum stubs with Avery’s spot-o-glue to observe the abaxial surface,
and then coated with 20 nm of gold palladium in a vacuum evaporator.

Tamir 1. Collectors and localiees for the specific specimens studied, analyzed, and photographed with
SEM

Blepharidiachue brgetotn (8. Wats.) Hack. — U.S AL Tixas. Pecos Co. Warnuk 46198 (TAES).

Blepharonenron trichulepis (Tore.) Nash — MEXICO. Duwaxco 8 m N of Estacion Coyotes, Bradioe
18855 (TAES)

Colamatla grgantea (Nute,) Scrbn, & Mere, — U.S A Tixas Hutchinson Co.: 8 mi § of Burger,
Gould 14345 (TAES),

Chabosaca gnlata Fourn. — MEXICO. Jarscor Ojuelos, McVagh 17058 (TAL

).

Crypus mlraca Fig. & DeNot. — U S A Carnossia. Merced Co. Crampton 3575 (TAES).
Crypnis whocuides (1) Lam. U.S.A. Carnornia Sonoma Co.. Rubrzoff (TAES).
Dectyloctentum acgyprium (L) Beauv U.S.A Tixas San Patricio Co.: Schuerder 6329 (TAES).

Dasyocho pulchella (H.B.K) Willd. o Rydb. — MEXICO. Coanvina: Salullo, Vaaldes-R. 1570,
Hateh et al. 5055a (TAES). US.A. Tixas. Presidio Co. Valdes-R. 169 1(TAES).
Elensine mdna (1) Gaeren. — MEXICO. Cinavas. Tencjape, Breedlore 14882 (YALS)

Eragrostiy edrarns (L) R Br. — U.S A, Frorioa: Canal Poine, Selveus 4065 (TALES)
Eragrostos curtpecicetlata Buckl. U.S A. Tixas. Archer Co. Guudd 9776 (TAES)
Evagrostrs erosa Scnbn, — MEXICO. Chipnunrana Guachochic, Bye 693+ (TAES),

ovtss mexicana (Hornem.) Link MEXICO Nuinvo Liox: Galeana, Hatch et al. 588 (TAES).

ragrmin perba Peyr. — U.SCA- Niw Mixico. Dona Ana Co.: Yelwa 38 (TAES)

Eriomenron avenacenn (H B.K.) Tatcoka MEXICO Coativna. General Cepeda, Valde-R. 1561
CTAES), Hhinatoo: 11 mi N smiquilpan,Godd 9564 CTAES). Mixicor Tkm N San Juan Teotibu-
acan, Reedonvkr 17124 (TAES). Nvivo Lion. Galeana, Hutch et al. 4998 (TAES). San Luis Porost:
Guadalcazar, Valde-R. 1612 (TAES), Valdo-R 1635, 1650 (TAES). Zacarrcas El Tecomote,
Reeder 6292 (ENCB).

S wvenacenm vac. longiglumey Parodi ARGENTINA. Juioy: Tilcara, Corvell et al. A676 (TEX).

2 wrandiflorion (Vasey) Tataoka — MEXICO. Mixico Pucbla, 9 km NW of San Lorenzo, Davidse 9315

(TALS).

nealleyr (Vasey) Tateoka MEXICO. Coanvia: Acuna, Valdes-R. 1246 (TAES), Saldillo, Vidldei-

R 1531, 1559 (TAES), Hateh et al. 5050 (TALS). Diranco: Poamas, Gonzalez 2792 (TAES)

Nuivo brox cana, Hatdh et al. 5002 CTAES), Tateoka v.n. (TAES). U.S.A. Tixas. Presidio,
Valde-R 1689 (TAES).
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Tanit | continued

Eo palovin: (Buckl) Nash — MEXICO. Coanvua: Est. Carneros, Saltillo, Vidde-R. 1502
CTAES). — U.S.A. Tixas. Travis Co.- Austin, Vides-R. 1653 (TAES).

Gourna virgata (Peesly Scribn. — MEXICO. Sinvatoa: 5 i N of Mazatlan, Gould 12233 (TAES)

Cymmnpogon foliows (Willd.) Nees — BRAZIL. Bania: Galherrao, Davrdse 12145 (TAES).

Leptocarydion eulprasivam (De Not.) Seapf — KEYNA. Kiboko Res. Sta., Hath 4236 (TAES).

Leptochloa dibea (M B.K.) Nees — MEXICO. Coanvina: Buenavista, Gould 6387 (TAES).

Leptohlua mnmervra (Presl.) Hirche, & Chase. — U.S.A. Tixas. Hidalgo Co.: Lonard 2731 (TAES)

Ly phlenrdes H.B K. MEXICO. Coanvma: Sierra de Zapaliname, Salallo, Hatch et al. 4499
(TALS).

Muhlenbergra emenleyi Vasey —— MEXICO. Chnnranioa: Chihuahua, Vidlde-R. 144 (TAES).

Muhlenbergaa fastiguata (Presl.) Henrard — BOLIVIA. Puo: Camjata Hacienda, Tutin 975 (NY).

Mablenbergra minutisima (Steud.) Swallen — MEXICO Bara Canrornia: Sterra San Pedro Marar,
Moran 24653 (TAES).

Mublentergea plimbea Scribn. in Beal — MEXICO. Tlascala; EI Carmen, Suhm 622 (TAES).

Mablentergua pumgens Thurb, — U.S.A. Niw Mixico., McKinley Co.: Marden et al. 860 (TAES)

Manraa squarrvsa (Nute.) Tore.— MEXICO. Crunuaniaz 4.1 mi N of Samalayuca, Hendveckson 7490
(TEX). — US.A. Tixas. Andrews Co.: Powell 5882 (TAFES).

Neeragrostis reptams (Michx.) Nicora — MEXICO. Coanvna: Sabinas, Gold 11241 (TAES),

Pereilema ciliatum Vourn. — MEXICO. Chnaras: 15 mi $ of Ocozocoaucla, Brunken & Pering 314
(TAES),

Pererlema crimtum Presl — MEXICO. Criavas: 36 km E of Tuxtla Gutierrez, Gould & Hatch 14374
CIAES).

Redficledra flexnona (Thurb.) — Vasey U.S.A. Niwwaska. Minden, Hapenan (TAES).

Sclerapogon brevafolis Phil. —— MEXICO. Puiwas 41 km SW of Perote, Ver. Ko 77211 (TAES)

Sobura flifolia (Fourn.) Awry Shaw — MEXICO. San Luns Porost: Guadalcazar, Sobns 1341 (TAES)

Sporobolus arroides (Tore) Torr, — MEXICO. Coatnna: 3 mi N of Parras, Goald 11550 (TAES).

Soasper (Michx.) Kunth var. ayper — U.S.A. Tixas. Jack Co.: Gordd 10286 (TAES)

S claandestenzs (Biehler) Hieehe. var. canoeoron (Nash) Shinners — U.S.A. Ti xas. Robertson Co.: Ganld
11047 (TAES)

S aryptandas (Tore.) Gray — MEXICO. Coanvua: Piedras Negras, Gaald 11283 (TAES).

Soandiew (L) R. Br. — MEXICO. Jatiscor 2 mi W of Ayo el Chico, McVaugh 17206 (TAES).

S. gegantens Nash — U.S.A. Tixas. Baley Co.: 2 mi T of Muleshoe, Gould 7747 (TALS).

8. weglectns Nash U S A, Missouwi. Barton Co.: Riggrm 723 (TAES).

8. wzarkanns — Fern. U.S.A. Missorne, Jefferson Co.. Riggim 444 (TAES).

S pyramedatis (Lam.) Hicche, — MEXICO. M xico: Ecatepec, Rzeduesks 20235 (TAES)

Trahamera degeans Swallen — U.S.A. Tixas, Cameron Co.: Lonard 3183 (TAES).

Trtdens alteescens (Vasey) Woot. & Standl, — MEXICO. Nuwvo Lvon: Montemorelos, Gould 12860
C(TALS).

1 congestus (LH Dewey) Nash —— U S.A. Tixas. San Pacricio Co.: Sincon, Hatch 4125, (TAES)

1matics (Tore) Nash — MEXICO. Crinwana: Opinaga, Vlda-R. 719 (TAES).

1 sy vas. dongatis (Buckl.) Shinners —— U S.A. Tixas. Young Co.: Gould s.n. (TAES).

T wtrictiy (Nute ) Nash — U.S A Tixas. Kenedy Co.:_Jubuson 1357 (TAES)

I texanmy (S. Wats.) Nash —— MEXICO. Newvo Lios: Monterrey, Valde-R. 1497 (TAES)

Tromahloa stipoides (H.B.K.) Hieche, — MEXICO. Mixico: Juchitepee, Reedmesks 32623 (TAES).

Tradra trvitam R Be. var. laxopreata NI Busbidge — AUSTRALIA. Batkanain N.S.W... Henderion
333 (TAES).

Lmuchells Bench. — AUSTRALIA Quivnsiano: Scarth-Jubnson 15 (TAES)

1 prngems R. Br. — AUSTRALIA. Quiynstann: Hubhard 7358 (TAES).

raplares prrpures (Walt)) Chapm. — U.S.A. Texas. 2.5 mi NE of Kenedy Co.: J. €. Johnon 1357
(TALS).

Trapogon spuatis (Nees) Ekman — MEXICO. Viracnez: Xarava, Beetle M2218 (TAES)

Vaseyohloa mudtinerone (Vasey) Hieche, — U.S.A Texas. Brooks Co.: Jubmtun 54508 (TAES).
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Samples were examined at 5 — 15 kV with 0° tilt on a JEOL JSM-25 SII
scanning electron microscope. Lemmas of selected gencra were examined
with cleceron beam x-ray microanalysis on the JEOL JSM-35 scanning cl-
cctron microscope to determine the elemental content of specific struc-
tures.

To cxamine the effects of herbarium prescrvation techniques on
specimens, lemmas from living plants (Tridens) were fixed in 2.5%
glutaraldehyde buffered in 0. 1M sodium cacodylate for one hour; washed
three times in 0. 1M sodium cacodylate buffer for 10 min.; post fixed in 1%
osmium tetroxide for one hour; washed three times for 10 min. each time
with 0.1M sodium cacodylate buffer; dehydrated in a graded series of
cthanol; dried in a DCP-1 critical point drying apparatus; and coated with
TV tube koat and 20 nm of gold palladium. Lemmas of several genera were
cleaned in xylene in an ultrasonic cleaner for one hour to remove epicuti-
cular wax.

RESULTS AND DISCUSSION

The micromorphological surface features of the lemma of the Eragros-
tideae exhibit typical “chloridoid” characteristics (Prat et Vignal 1968),
such as papillae, microhairs, macrohairs, abundant prickle hairs, and silica
cells. This corresponds with the conclusion reported by Renvoize (1983) in
the anatomical survey of the leaf blade of this tribe. Unique silica deposi-
tion was observed in cork cells (Figs. 1—2). An electron beam x-ray
microanalysis of this structure indicated a high concentration of silica. The
analysis of the cork cell for Erioneuron avenacaum (Fig. 3) shows that a high
silica concentration is associated with some artifacts of sample preparation
(gold & palladiumy), and electrons emitted from the surrounding environ-
ment within the microscope (copper).

For comparative purposes, since all the samples were obtained from
dried herbarium specimens, fresh lemma material from Tridens stricius was
analyzed (Fig. 4). The osmium concentration was remarkably high due to
the osmium tetroxide used in specimen fixation. The analyses of the prickle
hairs and the silica cell (Figs. 5 —6) from the same Erioneuron avenaceun
specimen used for the cork cell analysis, shows a high silica concentration.

The presence or absence of the cork cell, silica cell, papillae, prickle
hairs, microhairs, and macrohairs indicate four distinctive pateerns within
the tribe. The four patterns are discussed with representative examples.

1. Cork cell associated with silica cell. In Figure 7 the cork cell is
evident with the associated round silica cell in Triodia irritans var. lax-
ispicata. \n Triodia pungens and Neeragrostis reptans, relatively short dumb-
bell-shaped silica cells and the associated cork cell are shown (Figs. 8 =9).
Kidney-shaped silica cells and associated cork cell are cvident in Eragrostis
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erosa and E. mexicana (Figs. 10— 11). The cork cell, dumbbell-shaped
silica cell, and prickle hairs of E. ciliaris (Fig. 12) exhibit a similar pattern
reported by Baum (1971) in lemmas of Avera, and Terrell and Wergin
(198 1) in Zizania.

Il. Cork cells solitary. This pattern characterized a number of the
genera observed. In five species of Tridens the shape of the cork cell varies
from crescent or kidney- to flatcened dumbbell-shaped (Figs. 13— 17).
Triplasis (Fig. 18), Sobusia (Fig. 19), Eleusine (Fig. 20), and Dactyloctenium
(Fig. 21) have silica cells in rows that are not associated with the cork cells.

HI. Cork cells papillate. In these taxa the cork cell is associated with
small rounded papillae, similar to the ones illustrated by Clark and Gould
(1975), Thomasson (1978b), and Terrell and Wergin (1981). This pattern
is scen in Leptochloa (Fig. 22), Tripogon (Fig. 23), Leptocarydion (Fig. 24),
Gymnopogon (Fig. 25), Trichonenra (Fig. 26), Vaseyochlua (Fig. 27), and
Sclerapogon (Fig. 28). When a silica cell was obscrved it was associated with
the cork cell and papillac. In Gouinia a cork cell and papillac are shown but
prickle hairs are not abundant (Fig. 29). Erioneuron scems to be in-
termediate beeween pattern Tand 11, since the cork cell may or may not be
associated with the silica cell (Figs. 31— 34). The shape of the cork cell was
characteristically elongated vertically in Evionenron, with an outline vary-
ing berween oblong to crenate or scalloped. An abundance of prickle hairs
occurs along the epidermal lemmarac.

IV. Cork cells not observed. This patterms was found in Manroa (Figs.
35— 36). The microhairs observed were hemispheric and similar to those
reported by Sanchez (1984). Similar microhairs were also present in the
geaus Erionenron. Papillaec were also evident and abundant. Blepharidachue
and Redfieldia have abundant prickle hairs throughour the epidermis (Figs.
37 = 38). Abundant prickle hairs have been reported for Blepharidachue by
Sanchez (1983). In Percilema the prickle hairs are associated with papillac
over long cells (Figs. 39 —40). However, a clear distinction could be made
based on the long cell's shape. Pereilema ciliatum has characteristic raised
cell walls forming a ridge around the long cells. In Triniochloa papillae,
prickles and pitted long cells are shown (Fig. 41). Macrohairs and an abun-
dance of small hooks are seen in Sporobolus ozarkamus (Fig. 42). Blepharone-
wron tricholepis and Mublenbergia enersteyi have bicellular microhairs, prickle
hairs, papillac, and deeply undulating long-cells margins (Figs. 43 —44).
This characteristic shape of long cells is also observed in Chaboissaea (Fig.
15), Lycurus phlevides (Fig. 6), Machlenbergics minutissima (Fig. 47), and M.
fastigiata (Fig. 48). Dumbbell-shaped silica cells with a relatively wide
central portion are seen in M. plumbea (Fig. 49), Sporobolus pyramidatus (Fig.
50), 8. airoides (Fig. S1), S. asper (Fig. 52), S, cryptandrus (Fig. 53), and
Crypsis (Fig. 54).
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FIGS. 1— 6. Lemma micromorphology and graphs of electron beam x-ray microanalysis of Erionenron
and Trrdem. Note that a high silica concentration was found for all srructures analyzed. Fig. 1. Sili

bodics . nealleyr Clatenka s.n.). Fig. 2. Closcup of silica cell and associated cork cell. Fig. 3 Electron

beam x-ray microanalysts of the cork cell of E. arenacenm (Reeder 6292). Fig. 4 Electron beam x-ray

microanalysts of cork cell of Tradens strictas (Valdes-R. 5.7.) Figs. 5. Electron beam x-ray microanalysis of
prickle hair. Fig. 6. Silica cell of

¢ arenaceum (Reeder 6292). Au = gold; Cu — copper; Us = osmium;
Pd — palladium, ph = prickle hair; s¢ = silica cell, cc = cork ccll SE = silica



FIGS. 7 = 12. SEM photomicrographs of lemma surfaces from selected genera of Eragrostideae. Note
that the sillica cells vary from shore dumbbell- to kidney

y-shaped and are associaced with a cork cell. Fig

Treodua irvitans var. laxsspicata (Henderson 333). Fig.8. T prngens (Hubbard 7358). Fig. 9. Neeragrostis
reptaans (Gould 112410). Fig. 10. Eragrostes evosa (Bye 6936). Fig. 11. E. mexicana (Hatch et al. 4588). Fig
120 . ciluaris Silvens 4065). SC = silica cell; cc = cork cell; ph = prickle hair



FIGS. 13— 18 Lemma epidermal patterns for Tridens and Triplasis. The shape of the cork cell is
Kidney- to flatcencd dumbbell-shaped. The bullee-shaped bicellular microhair 1s characterseic of the
genus Tredens. Frg 13, Trtdens albescens (Gould 12869). Fig. 14. T. texanus (Valdes-R. 1497). Fig. 15. T.
congestns (Hateh 4125). Fig. 16, T strictus (Valdes-R. s.n.). Fig. 17. L mutscus var. congatus (Gould s.n.).
Fig. 18, Troplas purpurea (Jobmon 1357). bm = bicellular microbair; cc = cork cell
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FIGS. 19 = 24, Lemma epidermal pacterns for scleceed genera of Eragrostideae. Note the small
papillac associaeed with the cork cell and the slender, villous macrohairs. Fig. 19. Subnisa filifolra (Sobns
5410 with silica cells n rows and not assocraced with a cork cell. Fig. 20.
14882, T 21 Dactyluctensum aegsptinm Schneider 6329 Fig. 22, Leptachlng unmertna (Lonard 273 1)
Vi 25 Tripogon sprcatior Becsle M-2218). Fig. 24. Leprocarydion vulprastrm (Hatch 4236). sc =~ silica
cell, e =cork cell, pa = papillac: ma = macrohair,

leusine indva (Brecdlove



FIGS 50. Lemma epidermal pateerns for selected genera o

papillac associated with the cork cell, the slender villous macrohars, and her

heric bicellular micro-

sus (Daradie 12145),
54508). Fig. 28.
30. Evzoncuron pilosum

haurs. Prickle haws are present on Gonia and Evioncuron. |

Fig. 26, Truhoneura clegans (Lonard 3183) Fig
Sclerapogon brevifolons (Kach 17211, Fig. 29. Goumna vergata (Gould
(Valdos-R. 1653 bm = bicellular microhair, ma = macrobarr, |

oh prickle hair.,



36. Lemma epadermal pateerns for selected genera of the Eragrosadeac. The cork cell
and Dasyochloa, with an abundance of prickle hairs. Munroa has

FIGS. 31
31, Evtoneuron neatleyt (Valdes-R

shape is oblong to crenae in Ertomenr
hemispheric bicellular microhairs and an abundance of papillac Fig
5002y Fig. 32, Davyahloa pulchetta (Valdes-R. 1691). Fig. 33. Ertomenvon grandflorun (Davidse 9315).

3S. Munroa squarrosa (Henrickson 7490). Fig. 36. M
bicellular microhair;

avenaceunt (Valdes-R. 1635). Fig

cork cell; ph = prickle harr; s¢ = silica cell; bm

Fig. 34, F
squarroia (Rowell 5882). ¢

ma = macrohair; pu = papillac



FIGS. 37 —42. Lemma epidermal pacterns for selected genera of the Eragrostideac. Cork cells are
absent and prickle hairs are abundanc. Fig. 37. Blepharidachne bigelovii (Warnock 46198). Fig. 38
Redfieldia flexuosa (Hapeman s.n.). Frg. 39. Percilema crmitum (Gould 14374). Fig. 40. Percilema ciliatum
with characteristic raised cell walls forming a ridge around che long cells (Brunken and Perino 314). Fig
A1, Trantochloa stipordes (Rzedowskr 20235). Fig. 42. Sporobolus ozarkanus with unique abundant small
hooks on the long cells, (Riggms 444). ph = prickle hair, pa = papillac; ma = mactohar.
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EIGS. 13— 48 Lemma eprdermal patterns for seleceed genera of che Eragrostdeac. Cork cells are
absear and prickle hairs common. Long cells are deeply undulating with one papillac per cell that is
located distally. Fig. 43 Blepharoncuron tricholeprs Breediove 18355). Frg. 4. Mublonbergia emersteyi
Nalde-R. 146 Fig. 45, Chabwissaea lgulata (MNangh 17058). g, 46, Lycurus phlevides (Hatch et al
490 Fuig. 47, Maublenbergia mnatissima (Moran 24153). Fag. 8. M. fastigrata Cluton 975). bm

bicellular microhair, ma = macrohair, ko = long ccll; pa = papillac; sc = silica ccil
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FIGS. 19— 54. Lemma epidermal pateerns of Sparaholus and Crypsis. Silica cells are dumbbell-shaped
Fig. 49. Mublenbergua pliumbea (Sohns 622). Fig. SO. Sparobolus pyramidatus (Rzedmeski 20235). Fig. 51.§
arvordes (Gauld 11550). Fig. 52. 8. aper (Gould 10286). Fig. 53. 5. cryptandrus (Gould 11283). ]Ig 54

Crypis niltaca (Crampton 3573). s¢ = silica cell.
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A summary of the epidermal features with high silica content is presen-
ted in Table 2. Differences in the patterns of silica deposition are evident.
The resules of the SEM micromorphological study of the lemma are con-
sistent with those of the anatomical and epidermal features of the leaf blade
for the members of the Eragrostideac as reported by Mercalfe (1960), Clif-
ford and Watson (1977), Ellis (1979), Palmer and Tucker (1981),
Renvoize (1983), Peterson (1989), and Peterson et al. (1989). Scleropogon is
the only genus possessing all characters observed.

Tanir 2. Presence (+) or absence () of epidermal features on the lemma of Eragrostideac grasses.

GENERA* CHARACTER
Cork Silica Papillac Prickle Long cells
cell cell hairs strongly

sinuous with
one papillae

Blepharsdacme -
Blephavonenron -
Calamovilfa -
Chaboissaea

Crypas -
Dactyloctenium + = S
Dasyochloa +
FElens ine +

TR
Vo
TS S

o+
iy

Eragrostis +

+ +
F 4o+ o+

Gonnia
Gymnopogon
Leptocarydion
Leptohloa + =
Lyaurns - + - 5
Maublenbergia + 18 +
\otnyoa - - i b
Neevagrastis + B 5
Perertoma - . + +
Redfucldia 5 - B 4 .
Seleropagon + i + 4
Sobnsia [ +
Sparabolus - + + 4
Trichonenra + - N -
Tradens + 5 ~
Vrinuchloe -

Ertoncieron +
n
1
4

4+ 0+ 4

+ +

Trindia + +
Tviplavn + _ ~
Trapgom + -

‘r

Veseyouhlna + - + s s

*Genera are alphabetical.
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Phillips (1982) presented a numerical analysis of the tribe dividing the
tribe into five groups based on gross morphology. The patterns of silica
deposition reported here, correlate in part with that classification based on
numerical analysis of morphological features. Tridens, Triplasis, Erionenron,
Munroa. Leptocarydion. Leptochloa, and Tripogon are placed in group A. The
group is characterized as having lemmas with haity nerves and frequently
2-toothed mucronate or awned apices. All taxa in this group have similar
silica deposition patterns except Erionenron and Munroa, which are distinct
from the other morphologically closely related genera.

Nicora (1962) segregated Neeragrostis from Eragrostis based upon the ex-
tremely long bicellular microhairs of che former. The silica bodies of
Neeragrostis are dumbbell-shaped and the elongated bicellular microhairs
are due to a longer proximal cell. In this study both genera have similar
epidermal features, which corresponds to the conclusions of Koch (1978).
Koch examined Eragrostis in the southeastern Uniced States and reported
that E. hypnoides (Lam.) B.S.P. also has longer proximal cells in the bicel-
lular microhairs.

Blepharoneuron, Chaboissaea. Lycurus, Mublenbergia. Sporobolus, and Cryp-
sis, a morphologically closely related group (Gould 1979), characteristical-
ly lack the cork cells. Clayton and Renvoize (1986) segregate Mublenbergia
and  Sporobolus into the Sporobolinac subtribe using  morphological
characteristics. Although Clayton et al. (1974) earlier reported Sporo-
boleac as a tribe somewhat artificial because of the small differences
between Sporobolus and certain species of Eragrostis. Campbell (1985) dif-
fered in placement of the genera and included them in the Cynodonteae
tribe.

As a result of the examination of the lemma micromorphology a realign-
ment of the genera within the two subtribes is proposed consisting of 1) a
subtribe Sporobolinac wich Sporobolus. Mublenbergia. Chaboissaca, Lycuvas.
Blepharoneuron, and Crypsis and 2) a subtribe Eleusinac with Tridens, 1 ripla-
sis. Evionenron. Dasyochloa. Munroa. Leptocarydion. Leptochloa, and Tripogon.
These two subtribes are not in agreement with the most recent classifica-
tion (Clayton & Renvoize, 1986) where Blepharonenron is placed in the El-
cusinac and not in the Sporobolinac along with Chaboissaca, Crypsis.
Lycurns, Mublenbergia, Pereilema, and Sporobolus. Campbell (1985) on the
other hand recognized a broadly defined tribe (Cynodonteac) that contains
all of the genera proposed for this study. The results reported here indicate
relationships of the subtribes within this subfamily. However, we
recognize the need to correlate these data wich gross morphology, as well as
molecular, anatomical, and cytological characeers to provide useful inform-
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acion in delimiting tribes and resolving taxonomic problems within che
Eragrostidcae.
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